HAYYHO-TEXHHYECKNMY LEHTP CXEMOTEXHMKM
¥ HMHTETPAJIBHBIX TEXHOJIOTMH.
POCCHs1, BPAHCK

HTI] CUT

K11821IM1

CXEMA ®A30BOI'O PEI'YJIATOPA

OBIIEE OIIMCAHUE

Muxpocxema K11821IM1 (cTrapoe Ha3BaHUe
KP1182IIM1) siBJsieTcsi HOBbIM pelIeHHeM NpPo0dJeMbl pe-
ryJIMPOBKH MOIIHOCTH B KJIACCe BBICOKOBOJIbTHBIX MOIIHBIX
3JIEKTPOHHBIX CXEM.

baaropaps yHMKaJbHON TE€XHOJIOTHM BO3MOKHO INPH-
Menenue UC nas cetu mepemeHHOro toka ao 230B, npu
3TOM He00X0AMMO MUHHMAJILHOE KOJIMYECTBO BHEIIHUX JJIe-
MEHTOB.

Henocpencreennoe npumenenue UC - 1 mjiaBHOro
BKJIIOYEHHMS U BBIKJIIOYEHHUS JJICKTPUYECKHUX JIAaMII HAKAJIHU-
BaHHUsI WM PeryJMpPOBKH HX SIPKOCTH cBedeHusi. Tak ke yc-
nemrHo UC moxkeT NMpUMEHATHCS JJIs1 PeryJMpoBKH CKOPO-
CTH BpallleHHs JJIeKTPoABUTraTeseil MOIHOCThI0 10 150 Bt
(HampuMep, BEHTHJISITOPAMH) W VIS yHnpaBJieHus: 0oJiee
MOIIHBIMH CHWJIOBBIMHM NPHOOPaMHU (THPHCTOPAMH).

Muxkpocxema umMeeT ABa CHJIOBBIX BBIBOJA /ISl BKJIIO-
YeHHs B LeNb M0CJe0BaTeIbHO ¢ HATPY3KOH, ABa BCIIOMO-
rareJibHbIX BbIBO/a M IBA BX0/AA YNPABJICHHUS VIS MOAKJIIO-
YeHHsl PeryJHpOBOYHOr0 PpPe3HCTOPa, KOHIECHCATOpPAa WJIH
APYTHX 3JICMEHTOB yIIPaBJICHUS.

OCOBEHHOCTHA

® 3amuTa JaMIOYKHU OT NeperopaHus Npu BKJIYEHUH
¢ PeryaupoBKa sipKOCTH CBeYeHHs JaMIIbl HAKAJTUBAHUA

e JlnaBHOe BK/JIKWYEHHE M BBLIKJIIOYEHHE JaMIbl HAaKaJIM-
BaHUHA

e [locienoBaTesibHOE BKJIIOYEHHE C HATPY3KOii

e OrpaHnyeHne BbIIaBaeMOii Ha HATPY3KY MOIIHOCTH MPH
JAOCTHKEHUH TPeaeTbHO JONMYCTHMOI MOIIHOCTH paccenBa-
uusa UC.

¢ Hu3koBOJbTHBIE M MAJOMOIIHbLIC BHEIIHHE 3JIEMEHTHI
ynpaBJieHUsl

e Temneparypublii Auana3on ot munyc 40° 1o +70°C

Kopnyc Power DIP-(12+4)
Tunonomunaipi: K1182 IIM1P

Kopnyc DIP-8
Tunonomunaa K1182IIM1P1

Kopnyc SO-8
Tunonomunaaer: K1182IIM1T
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CXEMA ®A30BOI'O PET'YJATOPA

K11821IM1

HA3BHAYEHHUE BbIBOJ1OB KOPITYCA Power DIP-(12+4)

Homep BbIBOAA

Ha3Hauyenune BBIBOJA

Homep BbIBOAA

Ha3nauyenue BLIBOJA

1 He ucnoJb3yercst 9 Yupasasironuii 3jekrpoa Ust2+
2 He ucnouassyercs 10 Hanpsixenue cetn AC2
3 INoakaouenne emxoctTu C- 11 Hanpsizkenue cetu AC2
4 He ucnoassyercs 12 He ucnoassyercs
5 He ucnouassyercs 13 He ucnoassyercs
6 Hoakawvenue emkoctu C+ 14 Hanpsiskenue cetun AC1
7 He ucnouassyercs 15 Hanpsixenue cetu AC1
8 He ucnoJsb3yercst 16 Ynpasasiiomuii 3jekrpoxa Ustl+
HA3HAYEHHME BbIBO/10OB KOPITYCA DIP-8
Homep Ha3nauenue BbIBOAA Homep Ha3nauenue BbIBOAA
BBIBO/IA BBIBO/IA
1 Hanpsiskenne cetu AC1 5 Ioakawvyenue emxoctu C+
2 Hanpsxenue cetn AC1 6 Ynpasasommii daekrpon Ust2+
3 Yupasasitouiuii 3jekrpoa Ustl+ 7 Hanpsiskenue cetu AC2
4 Iloakaouenne emkoctu C- 8 Hanpsi:xenue cetu AC2

HA3BHAYEHMUE BbIBO1OB KOPITYCA SO-8

Homep BbIBOAA

Ha3Hauyenue BbBIBOJA

Homep BbIBOAA

Ha3Hauyenune BLIBOJA

1 Ioakawyenue emxkoctu C- 5 Yupasasiiomuii 3jekrpona Ust2+
2 He ucnoassyercs 6 Hanps:xenue cetn AC2
3 He ucnoab3yercs 7 Hanpsxenue cetn AC1
4 Hoakawyenne emxoctu C+ 8 Ynpapasiiomuii ds1ekrpoa Ustl+

anpeas 07 r. 2

HTI[ CUT




CXEMA ®A30BOI'O PET'YJATOPA K11821IM1

OYHKIIMOHAJIBHASA CXEMA

\4

O UST1+

O AC1

C+ (O——r BU - @ ¥ &

c- O i O AC2

\Vi

O UST2+

NC K1182IIM1 cocTouT M3 IBYX BBICOKOBOJIBTHBIX THUPHUCTOPOB, BKJIKOYEHHBIX BCTPEUHO-
napajuieIbHO W yIpaBisieMbIX oT 0j0ka ynpasieHus BU depes nBa passszpiBaroniux auojaa. biok BU
3alUTHIBACTCS OT TMOAHOTO MOCTA, BBIIPSAMIISIIONIETO ceTeBoe HampsbkeHue. Cunosbie BbIBOAB MC -
AC1 u AC2, BeBoabl UST1+ u UST2+ cimykat a1t OAKIIOYSHUS €MKOCTEH, 00€CTIeYnBarOIINX Tpe-
OyeMyro 3aJepKKy BKIIOYCHHUS TUPHCTOPOB Ha KaXKIIOHW IMOJYBOJIHE CETEBOIO HANPSIKEHHS OTHOCH-
TENbHO HYJS (a3bl HANPSHKEHUS, TPUIOKEHHOTO K MUKPOCXEME. DTH €MKOCTH TaK)Ke TapaHTUPYIOT
3aKpBITOE COCTOSTHUE TUPUCTOPOB B MOMeHT BKJtoueHuss UC B cetb. BoiBogsl C+ u C- ciyxar nns
MOJIKJIFOUEHUS JIEMEHTOB YIIPaBJICHUS (EMKOCTH, PE3UCTOPA, ONTPOHHOM Haphl U T.1.).
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CXEMA ®A30BOTI'O PEI'YJISITOPA K11821IM1
IJIEKTPUUYECKHUE MTAPAMETPBI (T = 25°C)
HaumeHoBaHue napamerpa byksennoe | Hopma ne | Hopma Pexum
0003H MeHee | He 0ojee U3MepeHnst
1. OcTaTo4HOe HANIpsIZKEeHUe TUPHUCTOPa, B Usat
nasi Power DIP-(12+4) u DIP-8 - 2.6 I=1.0A
aas SO-8 - 2.0 1=0.25A
2. Tok norpedaenns, MA Icc - 2.0 Uil=0B
Ui2=400B
- 5.0 Uil=6B
Ui2=400B
3. Tok Bxoaa 0Ji0Ka ynpaBjieHUs, MKA Ic 40 150 Uil=0B
Ui2=100B
4. Tok BX0/1a ynpaBJieHUs] THPHUCTOPAMHU, It - 0.2 Uil=0B
MA Ui2=100B
0.15 0.9 Uil=3B
Ui2=100B
0.4 1.2 Uil=6B
Ui2=100B
5. Tok yTeuku Bxoaa 0J10ka ynpasBJieHUs, Ih 30 Uil=6B

MKA

HNPEJAEJIBHBIE U ITPEJAEJIBHO-AOITY CTUMBIE SJIEKTPUYECKHE ITAPAMETPbI

HaumeHoBaHue napamerpa BykBeHHoe Hopma Hopma
0003H. He MeHee He DoJiee
1. Hanpsiskenue cetu, B Ucc 80 276
2. Tok Harpy3kmu, A Ic
nas1 Power DIP-(12+4) u DIP-8 - 1.2
s SO-8 - 0.3
3. Tox norpedaeHusi, MA Icc - 5
4. MomHOCTH HATPY3KH, BT Pl
nas Power DIP-(12+4) u DIP-8 - 150
s SO-8 - 40
5. Yacrora cetn, I'ny f 40 70
6. PaccenBaemasi MOIIHOCTDb, BT, mpn Ptot
TeriB=90°C 15 Power DIP-(12+4) - 4
Toxp=70°C
nas Power DIP-(12+4) - 1
aas DIP-8 - 0.6
g SO-8 - 0.5
8. TemnepaTtypa okpy:kawomiei cpeabl Tamb -40 70
9. TemnepaTtypa XpaHeHHUsl Tstg -55 150
10. JonmycTuMoOe 3Ha4YeHHE CTATHYECKOIO Use - 500
JJIeKTpU4yecTBa, B
anpeas 07 r. HTII CUT




CXEMA ®A30BOI'O PET'YJATOPA K11821IM1

OCHOBHBIE CXEMbI BKJIIOYEHUA

Cxema perynmpoBKu SipKOCTW namnbl Cxema nnaBHOM KOMMyTaLUUmM namnbl
UST1+ UST1+
- KP1182MM1 act ]:Cl Ru a2 o KP1182MM1 aci +El R
K Rl ~ 2308 J I ~230B
c+ AC2 | K +T[35+ Ac2
O O O—
usT2+ LTEZ usT2+ TI+E2
Cl =C2 =1.8 mkF » 5B
C3 = 100 mkF 7 10 B
R1=30k R2= 0 -.- 3.3k

APYI'ME CXEMbI BKJIIOYEHUW A

Tak kak nomyckaercs ucnonb3oBanue MC ¢ naMnamMu HakaJdMBaHUS MOIIHOCTBIO HE Ooiee
150 Bt (orpannuenue B 150 BT cBsizaHO, B MEpBYIO 04Yepeib, C BO3SMOKHBIM BKIIFOUEHHEM MPUOOpa B
CETh LUTENCEIbHON BUIKOM B MOJIO)KEHNUU PETYJIUPOBOYHOIO PE3UCTOpa “OJIHAsl APKOCTh Ha XOJIOA-
HYIO CTIHPaJIb JIAMIIbI, YTO BBI30BET MpPOTEKaHHE UMITyIbCcHOro Toka 4yepe3d MC okomo 10 A), To mms
IpUMEHEeHHs ¢ Oosiee MOIIHBIMH JIAMIIAaMU M YCTPOWCTBAMH BO3MOKHO IMapajuIebHOE COEIMHEHHE
IBYX U 00Jjiee MHUKPOCXEM, MPH 3TOM JOMYCTHMash MOIIHOCTh YBEIMYHUBAETCS MPOMOPLHUOHAIBHO KO-
JMYECTBY MHUKPOCXEM, KOJIMYECTBO IEMEHTOB YIIPABJICHUSI OCTAETCS MPEXKHUM. DJIEMEHTHI yIpaBJie-
HUS MOJKIIIOYAIOTCS K OJTHOM MUKPOCXEME, OCTaJIbHbIE MUKPOCXEMBI COETUHSIOTCS MEXAy COO0N BbI-
BOZAMH CHJIOBBIX THPUCTOPOB, 3aKOpauyMBaroTCs BXobl ynpasieHus C+ u C- KaKaold MHUKPOCXEMBI,
Kpome mnepBoi. Takoe coelMHEHUE MOKa3aHO Ui JBYX MHUKPOCXEM Ha PUCYHKE, JAOMyCTHMas MOII-
HOCTb IIPH 3TOM BO3pacTacT B JIBa pasa.

El El
KP1182MM1 KP11821MH1
18 6 18 6
L< 11 L« 11
14 14
3 3
15 15
16 16
9 3
c2 L KP1182MM1 o c2 L KP1182MM1
6 6
RS 10 R RS 10 Y
236U T_< 11 230U L 1 c3 ;
L 14 L 14 ~
& = G & o
€L T
c1 c1
16 16
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CXEMA ®A30BOI'O PET'YJATOPA K11821IM1

PEKOMEHJALMUA 11O IPUMEHEHUIO UC

(O0parraeM BHUMaHHE MMOTPEOUTENICH, YTO B IPUBEICHHBIX CXeMaX MPUMEHEHHSI OTCYTCTBYIOT
ceTeBbIe (PUIBTPBI, HEOOXOIUMBIE JJIs TIOJABICHUS TIOMEX B TOJOOHBIX CXeMaX - UCTIOIB3yIoMuX Qa-
30BBIC METOJIbI PETyJIMPOBKH. Pacder u pa3paboTKy HEOOXOIUMBIX (PHIBTPOB MBI IepeacM Ha OTKYII
notpedurensm Hameld VC, yunuThIBasi HallTd HETIOCTATOYHO BBICOKHE TIO3HAHMSI B 3TOM BOIIPOCE.)

1. ITpu ucnonszoBannu UC B cxemax ynpaBlieHUs JaMIIaMHi HAKAIUBAHUS HEOOXOJAMMO MTOMHHTb, YTO
B XOJIOJIHOM COCTOSIHMM COIPOTHUBJICHHE CIHUPANU JaMIbl NMpuoau3uTenbHo B 10 pa3 MeHble, 4eM B
pazorpetroM. [Ipu 3ToM aMIIMTyJHOE 3HAYEHUE TOKA B MOMEHT BKJIIOYEHUS JIaMIIbl MOIIHOCTbHIO, Ha-
npumep, 150 Bt pocturaer 10 A. KOHCTpyKIIMS MUKPOCXEMBI BBIIEPKUBAET TAKOM TOK TOJIBKO HE-
CKOJIbKO MUJUIMCEKYH/I. Pa3orpes ke crupaiy JaMIibl ONPEAesieTCs] B HECKOJIBKO MOIYTIEpUOIOB Ce-
TEBOro HampspkeHus. Cxema IJIaBHOTO BKJIIOYEHHS MO3BOJIIET MYyTEM MOCTENEHHOro yBenuYeHus Qa-
30BOI0 yTJjia MOCTENEHHO YBEIUYMBATh IM0OJJaBAEMOE Ha JaMIly HalpspKEHUE, YTO MO3BOJISIET €€ CIHpa-
JIM pa3orpeThesi 1O MAKCUMAaJIbHOM TeMrepaTypbl K MOMEHTY Hojauu nmoiaHoi ¢assl. [Ipu atom ocuumi-
norpaduyueckre uccaeI0BaHus MOKa3aId, YTO TP PEKOMEHAYEMbIX 3HAYCHUSIX HOMUHAIIOB BHEITHUX
3JIEMEHTOB JIJIsl CXEMBI TJIAaBHOT'O BKJIIOUEHMS TOK Yepes3 JiaMIly MOIIHOCThIO 150 BT 3a Bech nHTEpBaN
BKJIIOUEHUS HE MpeBblmaeT 2-2.5 A.

UsTi+
— O .
- KP1182MM1 aci TCl Ru
~ 230B
: - AC2
| o1 °
; UsT2+ 7T, !
! 1 |
! |
! |
|
UsTi+
,40 +
KP1182MM1 Cl Ru
o AC1 T
®—-o
‘ ~ 2308
: | C+ AC2
m )
L] Lo
- usT2+ T,

2. Bce BblllecKka3aHHOE OTHOCHUTCS K CXE€ME IIJIaBHOTO BKJIFOUEHUS JIaMIIbl IIPU YCJIOBUH, YTO BKJIIOYE-
HUe npou3BoauTcs kimoyeM K (Ha OCHOBHOM cxeme BKJIIOYEHHs), a He LTerncesnbHoi Buikoi. Ilpu
BKJTIOYCHUH JIAMITBI B CETh INTETICEIHbHON BUIIKOW MUKOCXeMa OyEeT MoIBEpraThCs 3HAUUTEIBHBIM TO-
KOBBIM IIEPETPY3KaM IO CIACAYIOIKUM IIpU4rHaM. Eciii nepBoHaYanbHO jJaMmIia IIABHO BKIIIOUUTCS, TO
IOCJIe OTKJIFOUEHUS JIaMIIbl OT CEeTH BHEIIHAS eMKocTh C3, 3ajaromnas BpeMs BKIIIOUeHus, Oyaer pas-
pSKAThCSl TOJIBKO CBOMM TOKOM YTEUKH (TaK KaK BXOJHOE CONPOTHUBICHHME BXOJAA YNpaBJIECHUS OYECHb
BEJIMKO), U B TEUEHUU HEOIPENEICHHOIO0 BPEMEHU OYyJeT ocTaBaThbes 3apsikeHHOM. Eciau B 3TO Bpems
CHOBA I10/1aTh CETEBOE HAIPsDKEHHE (CIUpalib y)Ke OCThUIA), TO cXeMma OyJeT MpoIycKaTh NOYTH MOJ-
Hy10 (ha3y CEeTeBOIro HaIPsLKEHUS, JaMIla U MUKpocXeMa OyyT BbLAEPKUBATh TOKOBYIO IEPETPY3KY 110
pasorpeBa CHUpagd. JTOT PEXKUM AHAJIOIMYEH BKIIOUYEHHIO B CETh IUTETCEIbHOM BUIJIKOM JIAMIIBI CO
CXEMOW PEryJIMpOBKU SIPKOCTH, KOTZ1a PETYJIUMPOBOYHBIA PE3UCTOP CTOUT B IOJIOKEHUHU, COOTBETCT-
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CXEMA ®A30BOI'O PET'YJATOPA K11821IM1

BYIOIIIEM TOJTHOU SIPKOCTU. DTU pexkuMbl miisi C ABISIIOTCS JOCTAaTOYHO TSKEIBIMA U TIPH MHOTO-
KpaTHOM TOBTOpPEHU OYyIyT YMEHbBINATh HAJCKHOCTHBIE XapAKTEPUCTUKH MHKPOCXEMBI, TO3TOMY OC-
HOBHasl PEKOMEHIAlIUs 3aKIF0UAETCS B CIIEAYIOIIEM:

® BKJIIOYEHHE B CETh IITENCEIbHON BUJIKOW JaMIl MOITHOCTRIO Bbilie 100 BT xenarenbHO 1po-
W3BOJIUTH C MOJ0KEeHHEM BbikiItouarens K “3aMkHyTO”;

® B KOHCTPYKIIUU MPUOOPOB C PETYIUPOBKON SIPKOCTH KEJIATEIHbHO COBMECTUTH CETEBOW BBI-
KJIFOYaTeNlb C PETYJIHMPOBOYHBIM PE3UCTOPOM, MPHU ITOM BBIKIIOYATENb JOJDKEH Pa3MBIKAThCS TOCIE
BBIBOJIa PE3UCTOpPA Ha MUHHUMAIIbHOE 3HAY€HUE (BEPXHHM PHCYHOK), STOMY OyAET COOTBETCTBOBATH
COCTOSTHHUE JIaMITbl “‘BBIKIIIOYEHO”. B 3TOM MOJIOKEHUH PEKOMEHAYETCS M BKJIIOYATh YCTPOMCTBO B
ceTh. [Ipu ucnonb30BaHUKM MAJIOMOIIHOTO BBIKIIOUYATENS (HUKHUNW PUCYHOK) €ro 3aMbIKaHUE JIOJKHO
MMPOMCXOAUTH TIOCIIE BBIBOAA PE3UCTOpPAa HA MUHHUMAJIbHOE 3HAYEHHUE, ITO TAKXKE COOTBETCTBYET CO-
CTOSIHUIO JIAaMITbI “‘BBIKIIOYEHO”’, BKJIIOUEHHE B CETh LITENCEIbHON BUIKOM KeIaTebHO TPOU3BOAUTH B
9TOM K€ ITOJI0KEHHH.
3. Ilpu ucnons3zoBaanuu MC B cxeMax peryJMpOBKH CKOPOCTU BPAIICHUS AIEKTPUUECKUX JBUTATENECH,
HarpuMep, BEHTHJIATOPOB, HEOOXOAMMO MOMHHUTH O TOM, YTO MHUKpPOCXEMa 0OECTICUMBACT 3aJCPIKKY
BKJIFOUEHHUSI TUPUCTOPOB OTHOCHTEIHHO HYJsS (Da3bl MEPEMEHHOTO HAIMPSIKCHHSI, MPUIOKEHHOTO Ha
Hee. [Ipyn MHIYKTUBHOW Harpy3ke ¢aza HaAMpsHKEHUS HAa MUKPOCXEME CABHHYTA OTHOCHUTEIHHO (hasbl
CETEeBOro HampsbkeHus. Eciu mpu 3ToM MHAYKTHBHAs Harpy3ka OKa3bIBaeTCs UyBCTBUTEJIbHA K He-
CUMMETPUYHOCTH TIOJIYBOJIH MOJIOKUTEIBHON U OTPUIIATEIHLHON MOJISIPHOCTH, HAIPUMEP, HAMarHU4ur-
BaHUE CEPACUYHUKOB MHAYKTUBHOCTEH, TO MPHU OJIMHAKOBOM YIJIe OTCEYKH, (POpMHpPYyeMOM MHUKpOCXe-
MOH, CpeHUE TOKH Yepe3 MHAYKTHUBHYIO HArpy3Ky OKaXyTCs Pa3IUYHBIMH, YTO B KOHEYHOM HTOTE
MOKeT HeOnaronpusaTHO cka3biBatbesa Ha KIIJ[ nurareneit. [lostomy cienyer oOpaTuTh BHUMaHUE Ha
3TO SIBJICHUE TPU peIIeHUH Bompoca o npuMeHeHn MC 1t Kaxa0ro KOHKPETHOTO THIA IBUTATEIIS.

THUITIOBBIE 3ABUCUMOCTH

Ha cnenyrommx rpadukax npuBeIeHbI THIIOBBIE 3aBUCUMOCTH JUISI HEKOTOPBIX mapameTpoB. Ec-
M Ha rpaduKe OTCYTCTBYET yKa3aHHE TeMIepaTyphl, TO JaHHAs 3aBUCHMOCTh NIPUBE/ICHA /ISl TEMIIe-
patypsl +25°C.

Ecnu Ha rpaduke He yKa3aHBl PeXHMMBI U3MEPEHHUS, TO OHU COOTBETCTBYIOT HanOoJee KpUTHY-
HBIM PEXHMaM, IPUBEACHHBIM B TA0JIHUIIE SJEKTPUUECKUX ITapaMeTPOB.

Icc
(mA)

/

Tok nompe@nexua

-40 -10 +20 +50 +80 +110 +140

TeMnepamypa okpywaowed cpedo Tl

anpeas 07 r. 7 HTII CUT



CXEMA ®A30BOI'O PET'YJATOPA K11821IM1

Usat 3.0 Icc 2.0 —
(B) ii - (mAY 1.8 -t
2.4 4T 1.6 P

@ 2.2 7 i
- 1.4 -
2 2.0 = —=— -
£ 1.8 = —— o 1.2 _
2 1.6 = . 2 . r”
S s et e e -
T 1.2 ] = ‘S e.s A = =
L 1.0 Y =3 ) e - -
% @.Sy 8 %_f
g o5 ~ 0.4
Z 0.4 =
= —
S 8.2 0.2
2 o
2 9.1 8.2 8.3 2.4 0.5 0.5 0.7 0.8 0.9 1.0 1.1 1.2 ? 48 88 120 160 2008 240 280 320 360 400
Tok Haz2pysku IH(A) KoMmMymupyemoe HanpaweHue (B)
laMnAumydHoe 3HaueHue)
Icc 4 = [ Igt]
(mA) g "
2
3 E
o
2 1.0
(=9
5 Z 2 0.8
B =
= < 0.6
o [
@ c
= > 0.4
S =
B S 8.2
e =0
=
5 =
] 1 2 3 4 5 6 - 4 1 2 3 4 5 6
HanpaweHue ynpabnaowe2o Bxoda Uil (B HanpaweHue ynpabnawuweao Bxoda Uil (B
Usat E [ Igt]
(B) s "
o
=
o
=
) (= |
L 5 1.0
T = ——
e8] [
1.6 S 0.8 —
= 5 =
2 1.2 T S 9.6
a [
2 0.8 5 0.4
= ]
o
£ 0.4 S 0.2
= >
U L)
= x
—4p 10 20 +5Q +80  +110 +140 = -40 -10 +20 +50 80 +118 +140
TeMnepamypa okpywaowed cpedol T 0°C) TemMnepamypa oOkpywawowed cpedo T (°C)
In = 56mA

anpeas 07 r. 8 HTII CUT



CXEMA ®A30BOI'O PET'YJATOPA K11821IM1

OIIMCAHUE PABOTBI

(Hymeparysi BBIBOJIOB B ONMMCAaHUK PabOTHI JJaHA YCIOBHO M HE COOTBETCTBYET HyMEpalluu BHIBOJIOB B
kopmyce!)

NC B cocTaBe ycTpoHCTBa ISl pETYJIMPOBAHUS MOIIHOCTH SIBISIETCS JBYXIIPOBOAHBIM IO CIIO-
co0y BKJIIOYEHHS, T.€. BKIIOYAETCS MOCJIEOBATEIBHO C HAIPY3KOW U KOHCTPYKLIMOHHO MOXET 00be-
JTUHATHCS, HAIPUMEp, C BBIKJIOUaTesleM. Takke OTCYTCTBHE aKTMBHOTO 3alMpaHusi TUPUCTOPOB IO-
3BOJISIET MCHOJIB30BATh 3TO YCTPOMCTBO JAJISl PETYJIMPOBKU MOITHOCTH, OTIABAEMYIO B UHIYKTHBHYIO
Harpy3Ky, Tak Kak Iocie mnepexona (aspl ceTeBOro HanpspKEHUs 4yepe3 Hyllb THPUCTOPHI OYIyT ocTa-
BaTbCSI OTKPBITBIMU IO MOMEHTA MOJHOTO MPEKPAIeHHUs TOKa Yepe3 UHIYKTUBHYIO Harpy3Ky.

Ha ®ur.1 npuBeneHa cTpykTypHas cxema yCTpoWCTBa ISl perynupoBanust MouHocty (YPM),
Ha ®ur.2 npencTaBieHbl BpEMEHHbIE TUarpaMMbl €ro paboTsl, Ha @OUr.3 NpuBeAECHbI CXEMbI MTPAKTH-
4ECKOI'0 BKJIFOUEHHUS.
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YPM conepxut aBa THpUcTOpa 7 U §, BKIOYEHHBIX BCTPEUYHO-MAPAIIIEIBHO MEXY CHIIOBBIMU
BbIBOJIaMU | ¥ 2, ympaBisieMblil TpeoOpa3oBaTesb HaMPsHKEHUS B TOK 15 co Bxogamu 5 u 6 MOAKIIO-
YEHUs YIIPABIISIONIETO AJIEMEHTA, 3alUTHIBAEMbIN TUOAHBIM MOCTOM C auonamu 9, 10, 11 u 12, Bxito-
YEeHHBIM MEXIy CUJIOBBIMHU BbIBOAaMHU | u 2. Beixoj ynpaisiemoro npeodpazoBa Tejisl HanpsHKEHUs B
TOK 15 uepe3 pa3BssbiBaromive auoab! 17 u 16 nmoaxitoueH K BxojaaM 3 U 4 ynpaBieHUs] TUPUCTOPHBI-
MM 3JIEeMEHTaMH 7 U 8 cOoOTBETCTBEHHO. K BXo/am ymnpaBieHust 3 v 4 TakKe MOAKIIOYEHbl YMUTTEPHI
Tpan3ucTopoB 13 u 14 P-N-P-tuna npoBoaumocTH, 6a3a-KOJIEKTOPHBIE TEPEX0/Ibl KOTOPBIX BKIIOYE-
HBI TTOCJEA0BATENbHO ¢ quogaMu 9 u 10 1ByX mied JuogHOTrO MOCTA.

YcrpoiicTBO paboTaeT cieryomuM 00pa3oMm.

[Tpu 3akphITEIX THPUCTOPAX 7 W & MpHU MOaYe CETEBOTO HANMPSHKEHUS yIPABISIEMBIA TTpeolpa-
30BaTeNb HAMPSOHKCHHSI B TOK 15 OyneT 3amuThIBaThes uyepe3 AMOAHBIN MocT (muoxast 9, 10, 11, 12) u
(¢hopMHpOBaTh Ha BBIXOJE TOK BeJWYMHOU [. YpOBEHb TOKa OmpenesseTcss ypoBHEM YIIPABISAIOIIETO
HaIpsDKEHUsl Ha BXOJE YNPABIEHUS 5 OTHOCUTEIHHO BBIBOJIA 6 U MOXKET YCTAHABIMBATHCS BHEUTHUM
3JIEMEHTOM YTIpaBJieHUs (PE3UCTOPOM MU €EMKOCTHIO).
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Ha ®ur.3.1 yposens 3anaercs emxoctbio C3, Ha ®ur.3.2 noteHuuomerpom R.

Ecnu B maHHBIII MOMEHT BpeMEHHU Ha BBIBOJ | MPHIIOKEHO OoJee MOJOKUTEIBHOE HampsKe-
HHE, YeM Ha BBIBOJ 2, TO BBIXOAHBIM TOKOM yTpaBisieMoro npeoOpa3oBarensi 15 Oyner 3apsikaThes
emkocTh C2 (Ha ®wur.3), moakitoueHHas K BXOAy 3 ympaBieHUs TupuctopoMm 7. Tok s muUTaHus
ynpasisieMoro npeodOpazoBateiis OyneT npoTekaTh yepe3 BoiBOA 1, Tpansuctop 14 P-N-P-tuna nposo-
numocty, nuoa 10, ynpasisiemslit mpeodpazoBatens 15, auoa 11 u BeiBox 2 YPM.

Tpanszucropom 14 emxocts C1 (Ha ®@ur.3) OyneT noaAnepKUBATHCA B PA3pSHKEHHOM COCTOSIHUH.

Korna nanpsixenne Ha eMkocTH C2 BO3pacTeT A0 YPOBHS, COOTBETCTBYIOIIETO MOPOTY OTKPHI-
BaHUS THPUCTOPA 7, MOCIEIHUIN BKIFOUUATCS M OyIET MPOITyCKaTh TOK B HATPY3Ky. YTIPaBISIEMBIH mpe-
oOpa3zoBaTenb 15 MIyHTHpPYETCS TUPUCTOPOM 7, KOTOPBIM OCTAeTCsl BKJIIOUEHHBIM /0 KOHIIA MOJyTe-
pHoOJia CEeTEBOT0 HAIPsLKEHUS (MM 10 KOHIIAa MPOTEKaHUsl TOKa MpU paboTe Ha UHIYKTUBHYIO Harpys-
KYy).

Takum oOpaszoM, ympamisieMblii TipeoOpasoBatesb 15 ¢ momompio eMkoctu C2 chopmupyer
3aJIepKKy BKIIOUeHUs Tupuctopa 7. [Ipu mopore otkpeiBanus tTupucropa 0.7 B 3anepikka BKIIOYCHHS
OTIpEeIEIUTCS KaK

t=(0.7*C2)/ Ipix15 (1), rme:

et - BpeMs 3aJI€pXKKU BKIIIOUEHUS] TUPUCTOPA;

¢ 0.7 - nopor [B] oTkpbIBaHUs TUPUCTOPA;

¢]BbIX 15 - BBIXO/IHOI TOK yHpaBiIsieMoro rnpeodpasosarens 15;

¢(C2 - 3Hauenune emxoctu C2.

[Tocne Toro kak HampspKeHHE MEKIY BhIBOJAaMH | U 2 U3MEHHUT CBOIO MOJISIPHOCTH, T.€. HATPS-
KCHHE Ha BBIBOJIE 2 CTaHET OoJiee MOJOKUTEIbHBIM, YeM Ha BBIBOJE 1, THPUCTOP 7 OKaKETCs BKIIIO-
YEHHBIM B OOPAaTHOM HAIMpaBJICHUH W HE OYyJIET MPOIMyCKaTh TOK, a TUOJIHBIA MOCT U3 Auoq0B 9, 10, 11
u 12 HayHeT 3anMUTHIBaTh yHpaBisieMblil mpeodpazosarens 15. Tok Oyaer mporekars uyepes3 BBIBOX 2,
0a3a-KOJUIEKTOPHBIN Tiepexo Tpan3ucTopa 13, auon 9, mpeobpaszosatens 15, muox 12, BeiBox 1.

Emkocts C2, nogkimtodeHHast Mexay BeiBogamu 3 U 2 (Ha dur.3), HaYHET pa3pspKaThesl TPaH-
suctopom 13; emxocts Cl, monakirodeHHass Mexay BoiBogaMu 4 u 1 (Ha ®wur.3), HAYHET 3apsKaThCS
BBIXOJIHBIM TOKOM YIpaBisieMoro npeoOpaszoBatens 15, u yepe3 Bpems t (popmyina 1) HampspkeHHE Ha
HEel JOCTUTHET MOPOrOoBOr0 YPOBHA BKJIIOUEHUS THpUcTOpa 8. TUpUCTOP BKIIIOYUTCS, HAUHET MPOITyC-
KaTh TOK B HArpy3Ky U 3alllyHTUpPY€E YIpaBIsIeMblii TpeoOpa3oBaTeb.

Takum oOpa3om, Ha OAHOM MOTYBOJIHE CETEBOTO HANIPSHKCHUS OJHA U3 €MKOCTEH 3apsiKaeTcs u
C HEOOXOMMOH 3a/IepP’KKOI BKIIIOUACT TUPUCTOP, APYyTas €eMKOCTh Pa3pspKaeTcsl OJHUM U3 JOMOJIHH-
TEJbHBIX TPAH3UCTOPOB, BKIIIOUEHHBIX B IJIEYO JTUOJHOTO MOCTA, Ha IPYroi MOITYBOJIHE (PYHKIIMU €M-
KOCTEN MEHSIOTCS.

Pesuctoper R4 u RS ciyxar mst paspsina emxocteit C1 u C2 (®wur.3) npu OTKIIOUYEHUH YCT-
pOMCTBaA OT CETH.

VYmpasnsieMblii ipeoOpa3oBaTeh HANPSDKEHUS B TOK 15 COCTOUT M3 BTOPUYHOTO MCTOYHHKA
Hanpsbkenus (pesucrop R1, crabunutpon D1 u tpansucropst T1, T2 u T3), 3anurbiBaroero reuepa-
Topa TokoB (pe3uctop R2, tpansucropsr T4, TS u T6, nuox D2), cobcTBeHHO TIpeoOpa3oBaTeis Ha-
npsbkeHus B Tok (Tpansucropsl T7, T8, pesucrop R3) u orpakarenbHOro reHepatopa Toka (TpaH3H-
cropel T9, T10). [IpeobpazoBatens 15 padoTaeT ciaeayrommm odpa3zom. Ha BTOpUYHBIN UCTOYHUK Ha-
NPSDKEHUS TIOJAETCsl BBIIPSMIIEHHOE CETEBOE HAIPsDKEHUE (depe3 BhIIpSAMUTENbHbIE quoasl 9, 10, 11,
12), u3 koToporo oH ¢opmupyeT HanpsbkeHue 6.3 B (Ha smutTepe Tpansuctopa T1 OTHOCUTENBHO BbI-
Bojia 6). 3anMTHIBAIOIIMI TeHepaTOp 3aJaeT BHITEKAIONINI TOK BX0ja 6 ympaBiseMoro mnpeodpa3oBa-
TeJIsl HAaIPsDKEHUS B TOK KOJUIEKTOPOM TpaH3ucropa TS (muox D2 cioyxut st

UCKJIIOUEHHs] 00paTHOro TOKa BXOJa, KOTOpbIM paspsikan Obl emkocTh C3 na ®wur.3.1,korna
TUPHUCTOPHI 7 U 8 3aKPBITHI U, COOTBETCTBEHHO, BTOPUYHBIN UCTOYHHK NMUTaHus HE popmupyer 6.3 B),
a Tak)Ke 3alHUTHIBAET COOCTBEHHO MpeoOpa3oBaTeh KOJUIEKTOPHBIM TOKOM Tpanizuctopa T6. ColOcet-
BEHHO MMpeo0pa3oBaTesb HAMPSKEHHUs] B TOK COCTOUT U3 SMUTTEPHOTO MOBTOPUTEINS HA TPAH3UCTOpaX
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T7 u T8 (nanpsbxkenue Ha sMuTTepe T8 MOBTOPSET HANPSHKEHUE HA BXOJIE 5), a TOK OINpeAessieTcsl Ho-
MuHasoM pesucropa R3. OrpaxarenbHblil reHepaTop TOKa MpeoOpa3yeT BTEKAIOLIUM KOOJIEKTOPHBIN
TOK TpaH3ucTtopa T8 B BHITEKAIOMIMI KOJJIEKTOPHBIN TOK Tpanzuctopa T10.

Jlns HopMasibHOM paboTsl YPM HeoOXxonumo onpenenuTs MUHUMAalIbHBIM U MaKCUMAaJIbHBIN
BBIXOJHOM TOK YIIPaBJIIEMOT0 IpeoOpa3zoBaTelisd HAPSHKEHUS B TOK.

MuHHMMaNBHBIA TOK JOJDKEH oO0ecreynBaTh 3a/ep>KKy BKIIOUEHHUS THPUCTOPA OOJIBIIYIO, YeM
nosrynepuoi cereBoro Hampspkerus. [1o popmyie 1 mpu C1 = C2 = 1.0 mx®, Unop=0.7B, t=10 Mcek
BBIXOJHOH TOK yTpaBiisieMoro npeoOpaszosareins 15 nomxkeH ObITh 0kos10 70 MKA.

MaxkcuManbHBIH TOK OyJeT ONpeneisiTh MUHUMAIBHYIO 3a/IePXKKy BKIIFOYCHHS THPUCTOPA, KO-
TOpasi OCTAeTCs IIPU MAaKCHUMaJIbHOM YPOBHE YIIPaBIISIIOIIETO HANIPSHKEHUS HA BXOJE 5.

[Ipu makcumanbHOM TOKe IBBIX15max, Hampumep, B 0.7 MA ( B 10 pa3 Oosbuie IBbix15min )
3ajepxkKa BKIoueHust Oyaet B 10 pa3 MeHblle MosTyneproa, T.e. OKoso 1 Mcexk.

Ha ®ur.2.1 npeacrasieHa BpeMeHHas [uarpamma cereBoro HanpsbkeHus. Ha ®dur.2.2 nokasa-
Ha BPEMEHHas AuarpaMma MU3MEHEHHs HanpspkeHus Ha eMkoctu C2, Ha dur.2.3 - usmeHeHue Hamps-
xeHust Ha emkoctu Cl. Jlng Bpemenu T+ u T- cooTBeTCTBYET BeM4MHA TOKa ynpasieHus | (kupHas
auHMs), 11t Bpemenu T+ u T-' -Bennunna Toka ynpasienus [' (Tonkas aunwus), npuaem T+ > T+, T-
> T-' u, coorBeTcTBEeHHO, I <T'.

Ha ®wur.2.4 nokaszaHa BpeMEHHas JuarpamMma HAlpsDKCHMsI Ha HarpysKe Ul IByX BEJINYMH
ynpasistomux TokoB [ u I'.

|
vez !
.78 !

uet | |
o.78

Ha ®wur.3.2 npencraBieHa cxema IMpakTH4eCcKoro BkIoueHust YPM, obecreunBaromas pery-
JUPOBKY MOIIHOCTH MPHU pab0Te Ha aKTUBHYIO (RJIEKTpHUECKAs JJaMIlia) U UHIYKTUBHYIO (JIEKTPOIBHU-
raTesib BEHTWISITOPA) HAarpy3KH.

Ha ®wur.3.1 npexacrtaBieHa cxeMa NpakTHYECKOro BKIOUeHHUs YPM, mo3Bosismonias IiaBHO
BKJIIOYATh U BBIKJIIOYATH AJIEKTPUYECKyI0 namiry. [Iporecc BkItoueHUs: OyJeT MPOUCXOIUTH CIIEAYIO-
M o6pazom. [lpu pasmeikanun kiaroda K1 emxocts C3 OyaeT miaBHO 3apshKaThCs OT HEKOTOPOTO
MHUHUMAJIBHOTO HAMNPSDKEHUSI 10 MAaKCUMAIbHOTO (3TU YPOBHH OINPEIEISIOTCS BBITEKAIOIUM TOKOM
BXO/Jl1a yIpaBisieMoro npeodpazoBaTelis 1 HOMUHaNOM pe3uctopa R). Ilpu sTom miaBHO yBenn4ynBaeT-
Csl BBIXOJIHOM TOK YIpaBisieMOro mpeoOpaszoBarenst 15 W, COOTBETCTBEHHO, C KAXKIBIM MEPHOIAOM
YMEHBIITAETCS 3aJIepKKa BKIIFOYCHHS THPUCTOPOB 7 M 8. DTO oOecnedrBaeT TUIABHOE HapacTaHUE
MOIITHOCTH, MPOIYCKAEMYIO B HArpy3Ky. Bpemsi m1aBHOTo BKIIFOUEHUS PETYIUPYETCS U3MEHEHUEM E€M-
koctu C3 U cocTaBisieT OT JECATHIX J0JIeH CeKYHIbl (IUIsl 3alUThI JaMIIbl OT MEpPeropaHus) 10 He-
CKOJIbKUX CEKYH] (BU3yaJbHOE BOCHPHSITHE IJIAaBHOCTH). B mporecce MmiaBHOro BKIIOUEHHUS NPU 3a-
MbikaHuH Karoda K1 eMkocTh Oyaer paspspkaTbes ¢ MOCTOSTHHOM BPEMEHH, ONpeesieMoil pasHuUIen
MEXIy MOCTOSIHHOU BpeMeHU paspsiia emkoctu C3 yepe3 pe3uctop R U mocTosiHHON BpeMeHH 3apsiia
BBITEKAIOUIMM TOKOM BXO/Jla YIPaBJIsIEeMOro npeodpa3oBartesi, 4YTo TOXKE AJIsl BU3YyalbHOI'O BOCIPUSTUS
MJITABHOCTH BBIKITIOUEHUS MOXET COCTABIISITH HECKOJIBKO CEKYH/I.
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1. BapuanT ynpasjeHus AByMsl THPUCTOPaAMHU.
~230B
VD1
KP1182IMMA1
\/
UST1 VS1
1
6 > . Zfﬁ
C1
C- AC1 R1 VS2
Llenb 3 14,15 ] ;
yrnpaBneHuns AC2
6 10,11
©r . I
o | o *
UST2 VD2
Harpyaka

C1,C2=1,0 mx®/16 B; R1=270 Om; VD1,VD2 KJI258A; VS1,VS2 T122-20-6.

2. BapuaHT nenu ynpaspJjeHUs ¢ JUCTAHIIMOHHBIM peryjupoBanuem HHIUM curnanom
(Tox 10MA) ¥ NJIABHBII MYCK.

AOT128 R2

1 S| L C+
V==

6 C

2 4 -

R1

C-
WM - 10 mA

C=47+220 mx®/16 B; R1=56 kOm; R2=0+15kOm.

3. BapuaHT ynpasjeHHs CHMHCTOPOM.
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Lien 3 14,15 AT I
ynpaBneHns | 6 10.11 AC2 |
o C2
0o . I+
UST2
o 4
Harpyska
C1,C2=1,0 mx®/16 B; R1=680 Om; VS1 TC106-10-6.
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TABAPUTHBIN YEPTEXX KOPITYCA Power DIP-(12+4)
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